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In-depth software...

...at your fingertips
for the finest 24-bit
I/C computer buy
...DDP-124

Every -COMP DDP-124 includes 253 field-proven
software programs, FORTRAN IV compiler with Boolean
capabilities, compatible symbolic assembler . .. and
more. That's a lot of 24-bit software strength at your
fingertips to help solve your programming problems.

Hardware? DDP-124 features |/C ;-PAC logic modules
for high reliability, high performance, high speed at low
cost ... and its specs make it an ideal computer for
flight simulation, message switching, physics research,
radar tracking, data acquisition, scientific computation,
missile tracking, impact prediction.

Interested in the finest 24-bit |/C computer? Write today
for new DDP-124 brochures with complete software
listing. Honeywell, Computer Control Division, Old
Connecticut Path, Framingham, Massachusetts 01701.

Honeywell

COMPUTER CONTROL
DIVISION
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Did you ever reach the point where you'd like
to stuff something down a salesman’s throat?
We were in that situation, once. We bought a
highly touted heat-writing strip chart re-
corder. Although it worked well in the “‘spec”’
sheets, it failed miserably in our lab. We had
to design our own heat-writing system to get
the quality we demanded. It performed so
well, we've put it on the market. We wouldn’t
have done so if it didn't come up to BLH
Electronics standards.

The heart of the system is the BLH
THERMOTIP™ STYLUS with its signal-regu-
lated automatic heat control. You set the heat
control and the system automatically adjusts
to changes in signal without manual readjust-
ments. Great for one-of-a-kind transients that
must be caught. Great for multichannel
applications where several different signals
(with individual variation characteristics) must
be handled.

Yes, BLH Electronics Recorders have a
variety of signal-matching plug-in preampli-
fiers. They fit ALL BLH Systems . . . 2, 4, 6
and 8 channels . . . portable, console or low-
boy configurations.

But the proof is in the “‘putting’’: putting
traces of your signals on chart paper in your

How would you like

to stuff ten feet

of Chart Paper

down Jack Joyce’s throat?

laboratory. If a BLH High Speed Strip Chart
Recorder doesn’t surpass the others, instead
of you stuffing Jack, let Jack stuff you . . .
with a steak at your favorite restaurant. Could
anything be fairer than that?

To arrange for a demonstration in your
plant, or for information on this new THERMO-
TIP Stylus Recorder, call BLH Electronics or
your nearest BLH Representative. BLH Elec-
tronics, Inc. a Subsidiary of Baldwin-Lima-
Hamilton Corporation, Waltham, Mass. Plants
in Waltham, Mass., Pasadena, Calif., and
Darmstadt, West Germany.

BLH ELECTRONICS, INC.

y of «Lima s Hami

Corporation

STRAIN GAGES e TEMPERATURE SENSORS e LOAD CELLS e PRESSURE CELLS e
INSTRUMENTATION

TORQUE PICKUPS e RECORDERS e * INTEGRATED SYSTEMS
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Low cost

(only $195.00)
Small size

(3/1 ¥ AHX 411)‘
High reliabilityl
(fewer parts)

“BC]” Sens g
Tape Reud

A sensing design breakthrough by Invac means Tape
Readers are now available for only $195.00 (less standard
discounts) with smaller size and inherent high reliability
as extra bonuses. The Model R-360 utilizes a unique
“reading”” method, ‘‘Ball Sensing’’, and accommodates
B, 6, 7 or 8 channel tapes (paper, mylar and aluminized
mylar) at speeds up to 60 characters per second.

Invac’s new Tape Reader is completely self contained

. no motors or clutches used, direct logic level outputs

. no amplifiers required. The tape transport mecha-
nism is positive-indexing, solenoid-actuated, and operates
asynchronously from 12, 26 or 48 volt D.C. sources.
The Model 360 is available as a separate component,
mounted on a 19” panel, or with a panel-mounted tape
handler.

Write for the Model R-360 Technical Bulletin

IT'S INVAC FOR ADVANCED PERIPHERAL EQUIPMENT
[ N J @000 o
[ ] [ J LN J

CORPORATION
26 Fox Road, Waltham, Mass. 02154 Tel. (617) 899-2380
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BROADBAND LIGHT MODULATORS FOR
FUTURE OPTICAL COMMUNICATIONS SYSTEMS

Experimental units modulate both pulsed and continuous laser light.

DESIGNING COMBINATORIAL AND
SEQUENTIAL ADAPTIVE LOGIC NETWORKS

This article describes a technique for synthesizing combinatorial and sequential
adaptive logic networks by partitioning the logic into two sub-networks. A specific
tllustration is given.

ELECTRON BEAM RECORDING

New technique converts computer data 25 times faster than conventional printers.

SMALL-SCALE, LARGE-SCALE INTEGRATION

Twenty-four IC chips in a single ceramic package.

NEGATIVE RADIX ARITHMETIC
Part 2— NEGATIVE RADIX REPRESENTATION

Continuing this series introduced in last month’s issue, Part 2 explains the
terminology, conventions, and properties of negative radix number systems.

DEPARTMENTS

LETTERS TO EDITOR
CD COMMENTARY

CD READERS’ FORUM
DC OUTPUT

CD REFRESHER SERIES
INDUSTRY NEWS

NEW PRODUCTS

e (Circuit Components o Circuit Packaging o Input-Output Equipment
e (Console Equipment ® Power Supplies ® Memories ® Test Equipment
e Systems ® Circuit Modules
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A COMPUTER IS
ONLY AS RELIABLE AS

ITS WEAKEST LINK

A six per cent increase in tape transport-to-computer
availability ratio can mean the difference between
completing a computers assigned workload or
running a second shift. Couple this increased avail-
ability with improved data reliability, and you have
an excellent case for the replacement of those IBM
729 leased transports with their “identical twins”,
the Midwestern Instruments 4700 series.

This increased reliability is coupled with a savings
of 40% to 60% in cost. That’'s no exaggeration;

$1,600,000 - a glance at the chart (or a call to our Customer
$1,500,000 - Service Department) will verify this cost differential.
::Z:Z‘;z Every Midwestern Instruments 4700 series unit uses
$1;200:000_ the IBM diagnostics for preventive maintenance
e and runs the same programs as the corresponding
i’y IBM 729 transport. In appearance and design,

they’re identical. But not in performance charac-
teristics. The 4700 provides a computer-availability
ratio consistently higher than 98% . tape loads
in 20 seconds (and stays loaded); set-up time is
decreased; and last, but certainly not least, the
4700 runs programs with greater data reliability.

If you're using IBM 729 leased transports now,
_ write or call for your copy of “THE CASE OF
s100.000 A0 15 20 25 a0 a5 o ¢ o J1THE SUPERLATIVE TWIN” and get the full

story on Midwestern Instruments 4700 series re-
IBM TAPE TRANSPORTS TO BE REPLACED placement units.

$900,000 «

$800,000 -

SAVINGS

$700,000
$600,000 '
$500,000
$400,000 '
$300,000 -

$200,000 ¢,

MIDWESTERN /- _
INSTRUMENTS,/ JELEX

6422 E. 41st STREET . TULSA, OKLAHOMA 74135
PHONE (918) 627-1111 » TWX (918) 627-6030 « TELEX 049-589

haool . |

MIDWESTERN INSTRUMENTS, INC. S="==S===3 A SUBSIDIARY OF THE TELEX CORPORATION
CIRCLE NO. 4 ON INQUIRY CARD
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RCA ESTABLISHES NEW DIVISION TO
SERVE THE COMPUTER AND DATA
PROCESSING INDUSTRY

They'l'e geared for big things at Needham, Mass., headquarters for RCA’s new Memory Products Division. Recently
elevated to full Division status in RCA Electronic Components and Devices, the Needham activity has been implemented
with a major expansion program at home and abroad —in engineering, manufacturing, and quality control—to meet your
expanding requirements for high quality memory products.

RCA HAS 100% IN-HOUSE
CAPABILITY FOR CORES,
PLANES AND STACKS

@ 100% in-house core manufacture gives RCA full con-
trol over electrical characteristics of planes and stacks

e for commercial, military and aerospace

e 214D, 3D and linear select

e as fast as 250 nanoseconds

e from small to large capacity arrays

o from standard temperature designs to RCA-developed
Lithium wide temperature designs

e from commercial to ruggedized military construction

o high density stacks, non-destructive read out devices,
printed circuit and molded plastic frames, and other
custom features

RCA tests every plane and stack under simulated operating con-
ditions with dynamic testers and custom interface equipment to
assure ultra-reliable memory products.

FAST, FLEXIBLE INTEGRATED CIRCUIT MEMORY SYSTEMS MEET WIDE
RANGE OF COMPUTER AND DATA PROCESSOR NEEDS

RGA 1-1!3 MEMORY SYSTEM is a coincident-

current, integrated-circuit system with 400 nanosecond
access time...capacity available to 32,768 words x 36
bits. Front-panel accessibility for easy maintenance...
panels slide out and open like a book. Optional features
include self-tester.

From wide-temperature cores to complete state-of-the-
art memory systems, RCA’s total capability in research,
development and manufacturing can answer your mem-
ory design problems as well as your volume production
requirements. See your nearest RCA Field Representa-
tive today. Or call 617-444-7200, RCA Electronic Com-
ponents and Devices, Memory Products Division, 150
“A” Street, Needham Heights, Mass. 02194. For specific
technical bulletins, write RCA Commercial Engineering,
Section Fz8-6, Harrison, N. J. 07029.

RCA Electronic Components and Devices

THE MOST TRUSTED NAME IN ELECTRONICS
®

CIRCLE NO. 5 ON INQUIRY CARD



DISC MEMORIES...? INTEGRATED
CIRCUITS...7 10 MEGABITS...? .

Magne-Head Integrated Circuit Disc Memories with memory capacities
from 100K bits to 10 Megabits are available with data transfer rates up to
2 Megacycles. The system interface is +5v. Power Nand DTL. The
Magne-Head Integrated Circuit Disc Memory system offers modular growth
from 100,000 to 10,000,000 bits. For information on any or all of our high-

performance Magnetic Memory Com-
ponents, write or call today. Write for:
free TYPICAL DISC SPECIFICATION
BULLETIN.

1898

QT

MAGNE 'H EAD a division of General Instrument Corp.

13040 South Cerise Avenue / Hawthorne, California 90250 / 213 679-3377 / 772-2351 /| TWX 910-325-6203
CIRCLE NO. 6 ON INQUIRY CARD
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A NEW CONCEPT IN AUTOMATED DRAFTING—— ””’

ON-LINE, TIME-SHARING WITH YOUR COMPUTER,
USING THE GERBER SERIES 500 INTERFACE.

YOUR COMPUTER

THE GERBER SERIES 500 INTERFACE OFFERS A
SUBSTANTIAL COST SAVING BY UTILIZING YOUR
PRESENT COMPUTER TO DRIVE GERBER GRAPHICAL
DISPLAY SYSTEMS AND ACCESSORIES FEATURING THE
PROVEN ACCURACY AND RELIABILITY INHERENT IN
GERBER EQUIPMENT.

THE GERBER SERIES 500 INTERFACE OPERATES ON-LINE,
ON A TIME-SHARING BASIS TO FORM A COMPLETE
AUTOMATIC GRAPHIC DISPLAY SYSTEM WHEN MATED
WITH ANY OF THE GERBER TABLES AND ACCESSORIES.

SERIES 500
INTERFACE

HARTFORD, CONNECTICUT
' E THE GERBER SCIENTIFIC INSTRUMENT co. MARTFOR0: SONIEC '

CIRCLE NO. 7 ON INQUIRY CARD




We'll stop at nothing to
help you select the right
memory system

...we’ll even lend you one (with or without the
applications engineer) for a free trial

We can help if you have no experi-
ence with core memories, but are
designing industrial control sys-
tems that must handle and store
data. To see how they can profit by
the use of a low cost core memory,
give us a call. We'll send an appli-
cations engineer around with the
system best suited to your needs.
He'll help you get it on line for
evaluation.

We can help if you're familiar with
core memories, but don't see how
a standard off-the-shelf design
could satisfy your requirements.
Send us your block diagram. We'll
study it and send you back a com-
plete blueprint showing you how a
general purpose core memory can
be used as a versatile data-manip-
ulating system capable of many

FERROXCUBE
CORPORATION
Systems Division

more logic functions than storage.
(We may even be able to eliminate
some redundant functions re-
quired by less versatile storage
techniques.)

We can help even if you're already
using core storage, but aren’t con-
vinced that a mass produced mem-
ory can provide many of the con-
trol, access and operating mode
functions formerly associated (us-
ually one at a time) with custom
design. Drop us a line. We'll lend
you a small system for a 10-day
free trial. See for yourself what it

can do. If at the end of the trial
period you can't bear to part with
it, we'll work something out.

Our point—to prove that our line of
catalog standards is broad enough
to satisfy most data storage re-
quirements and that we'll do al-
most anything to help you apply
them to your system. Our FX-12
and FX-14 Series Systems are
available in some 200 types. Sizes
range from 128 words x 8 bits to
4K x 32, with cycle times from 4
to 8 microseconds. Prices start at
$1,190. If you'd like to check de-
tails and specifications before we
talk, write for Bulletins M6612 and
M6614.

Ferroxcube @

Gystems Division Englewood, Colorado

5455 S. Valentia Way
Englewood, Colorado
303-771-2000

Boston
617-899-3110

New York Area
201-964-1844

Chicago Dallas

Phoenix
602-265-1792

Los Angeles Minneapolis
214-255-0441 213-837-1484 612-888-4681

CIRCLE NO. 8 ON INQUIRY CARD
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Who makes a complete line
of electronic packaging
hardware?...Scanbe does!

Exclusive from Scanbe

® SINGLE SOURCE SERVICE ® COMPLETE AND WIDEST
SELECTION OF HARDWARE = OFF-THE-SHELF AVAILABILITY
m EXPERIENCED DESIGN ASSISTANCE = PRECISION MANU-
FACTURING = RIGID QUALITY CONTROL

Save money and time without sacrificing performance—contact Scanbe, the
specialist in electronic packaging hardware. Write for Scanbe’s new electronic

packaging hardware guide.

SCANBE MANUFACTURING CORDP.

1161 Monterey Pass Road * Monterey Park, California 91754 e Tel. (213) 264-2300 TWX (213) 266-8853
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Reads everything but tea leaves.

For—Digital—Analog—Instrumentation & Testing
—Industrial Control—Batching, Conveyor, Stack-
ing, Molding, etc.—Aerospace—Military—Civil
Service Applications.

Our line includes models for all size cards and can
meet any price objective—0. E. M. or commercial.
We match card readers to existing circuits and
systems for every application and environment
from office to plant to field. If none of our many
models can do your job, we’ll modify one so it

Put your ideas into action with the help of AMP Engineering ...Worldwide

will. And still produce it in volume. And deliver
it and service it anywhere in the world.

AMP Incorporated, worldwide leader in electrical
interconnection and packaging, now offers the
world’s widest line of card readers for E. D. P.
With many different models, from simple badge
readers to sophisticated reader/imprinters, AMP
stands ready to supply you with card reader
products in volume—backed up by traditionally
superior construction and engineering.

AMP

INCORPORATED

Harrisburg, Pennsylvania

CIRCLE NO. 10 ON INQUIRY CARD
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calling all stations

If your home office in Chicago wanted
to send data to the San Francisco,
Seattle, Dallas, and Detroit branches,
it would be very time consuming and
costly to contact each city individually.
However, if you send your message
by Teletype machine, you could con-
tact all these cities simultaneously.

In fact, with Teletype Model 35 equip-
ment, you not only can call all these
cities at once, but individually or in
selected groups in any desired se-
quence. This unique capability of
Teletype equipment is due to a com-
pactassembly called the STUNT BOX.

AUTOMATIC GENIUS

The stunt box is an automatic switch-
ing device capable of performing any
electrically controlled nonprinting
function. It can activate paper tape
punches, tape readers, computers,
and other remote equipment. It can
make one machine record on paper
tape, another on business forms, and
still have another machine “listen”
but not record.

However, the most common applica-
tion of the stunt box in data com-
munications and processing is as a
sequential selector for directing data
to one or more locations.

SELECTIVE CALLING OPERATION

Each station in a network of Teletype
sets has an identification code con-
sisting of three characters and re-

machines that make data move

DATA
COMMUNICATIONS

equipment for on-line,
real-time processing

ferred to as a Call Directing Code
(CDC). Your Teletype machine in
Chicago would thus transmit the
proper Call Directing Codes to the
Teletype sets in San Francisco,
Seattle, Dallas, and Detroit.

When each Teletype machinereceives
its CDC, selected stunt box function
mechanisms move the suppression
code bar to the spacing side. This
unblocks the type box clutch of the
typing unit. All sets are now in the
SELECT PRINT condition ready to
receive your message.

At this point, an End of Address Code
is automatically transmitted. This
causes the Teletype sets in your net-
work that have not been called to shift
to the NON-SELECT position. This is
necessary in order to prevent any
“uncalled" machines from receiving
the message should their CDC be
transmitted within the message text.

CIRCLE NO. 11 ON INQUIRY CARD

After your message has been sent, an
End of Message Code is transmitted
by the stunt box. This turns off the
local sending setand all remote receiv-
ing sets.

VERSATILE EQUIPMENT

The stunt box in the Model 35 sets is
just one of the many features that
make Teletype data communications
equipment the most versatile, reliable,
and least costly means of collecting,
integrating, and distributing data.

For more information about the uses
of Teletype equipment, send for our
brochure, "HOW TELETYPE EQUIP-
MENT MOVES DATA FOR YOUR
BUSINESS OR INDUSTRY." Teletype
Corporation, Dept. 71F, 5555 Touhy
Avenue, Skokie, Illinois 60076.

TELETVYPE
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THIS LITTLE THREAD...

)
HELPS OUR AIR-SPACED COAX ; DO BIG THINGS FOR IBM

useful in a variety of data processing and communications
| applications. O It is available as single cable, cemented
ribbon cable (illustrated), or conventional round multicon-
ductor cable. O Substantially lower in price than standard
95 ohm High Temperature types, it
also offers lower attenuation; higher
velocity of propagation. A spiral
drain wire under the shield
simplifies termination.

Our coax can do the same for you! A spiral of flame-retardant
polyethylene thread air-spaces the center conductor of
Brand-Rex Turbo® 209A Coaxial Cable. The result: a tough,
miniature coax, with excellent electricals for high-speed
transmission, at moderate cost. 0 We first
developed the Turbo 209A for use
in the IBM Computer /360,
but you may find this
space-saving performer

it e

|
)
¥
_{
]
'

N ———

Check the specs. Sound good? Write for full
information.

Brand-Rex Turbo 209A Coax U.L. Aﬁﬁrovals.
Style 1354 (single), Styles 2384, 2385, 2386,
2387, 2388 (cable).

NominaTToliage: 600 volts rms.

Nominal impedance : 95 ohms, +6 —4.
Nominal capacitance: 13.5 pf/ft. )

Max. attenuation: 14 db/100 ft at 400 Mc.
Velobityﬁbropagation : 80%.

Inner conductor: #29 AWG silver-coated
Turballoy C.

Cable core: Air-spaced, flame-retardant
polyethylenﬁe 0.072,,:0.078” 0.D.

Drainwire :#29 AWG silver-coated Turballoy C
spirally applied for flexibility and fatigue
resistance.

Shield: #38 AWG tinned copper braid, pro-

AMERICAN [J{A CORPORATION

viding 90% min coverage. ] BRAND-REX DIVISION
Jacket: High-density vinyl, 0.112” nom. 0.D.; Willimantic, Connecticut 06226
0.122” max 0.D. at drain wire points. Phone: (203) 423-7771

CIRCLE NO. 12 ON INQUIRY CARD
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DATA
COMMUNICATIONS

equipment for on-line,
real-time processing

traveling fast with a host of characters

Modern data communications and
processing systems require high-
speed operations to be most effective.
However, they must also be versatile
to meet speed and code level require-
ments of various data equipment. The
Teletype DRPE high-speed paper tape
punch meets this very need.

The DRPE is an asynchronous, elec-
tromechanical, parallel-wire punching
unit. It is capable of receiving and
punching characters in paper tape at
any speed up to 240 characters per
second (2400 words per minute)—with-
out any internal changes or readjust-
ments. In addition, the DRPE can per-
forate most 5, 6, 7, or 8-level codes in
11/16, 7/8, or 1 inch wide tape.

VERSATILE DATA USES

The DRPEcan be usedasthereceiving
terminal in high-speed tape-to-tape
equipment or as a high-speed output
device for computers and other busi-
ness machines. The punched tape
produced by the DRPE can be relayed
by Teletype high-speed or standard-
speed paper tape readers.

machines that make data move

The circuitry of the DRPE converts
low-level signals to controlled power
signals that are capable of operating
the punch magnets at the required
high speeds.

DRPE WITH ELECTRONICS AND TAPE
HANDLING GEAR IN 19 INCH RELAY RACK

OPERATION OF THE DRPE

Basically, the DRPE punch consists of
cantilevered armatures attracted to
magnets—one for each code level and
thefeed hole. Here's how itoperates...

CIRCLE NO. 13 ON INQUIRY CARD

When a character code combination
is received, appropriate armatures,
linked to corresponding punch pins,
perforate the tape when they are re-
leased from their magnets by a no-
current interval, Immediately the cur-
rent is reapplied to the magnets so
that they return the armatures to their
home position, ready to punch the
next character.

Since the DRPE's mechanism is notin
motion while the unit is on-line wait-
ing for a signal, longer life is assured.

AVAILABLE AS SELF-CONTAINED
OR PACKAGE UNIT

The DRPE punch mechanism, driving
electronics, and tape handling fa-
cilities are available individually or
packaged together in a relay rack or |
floor model cabinet. Either 50 or 60
cycles per second units are available.

More information on the DRPE punch ;
.is contained in our 8-page brochure,
“TELETYPE DRPE HIGH-SPEED
PAPER TAPE PUNCH.” To obtain a
copy, contact: Teletype Corporation,
Dept. 71F, 55565 Touhy Avenue,
Skokie, Illinois 60076.

TELETYPE

PTE
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COMPUTER INDUSTRY
ANNUAL
1967-68

The publishers of
COMPUTER DESIGN

are pleased to announce

the release of the 1967-68

issue of

COMPUTER INDUSTRY ANNUAL

All COMPUTER DESIGN readers on the
controlled circulation list as of
the January, 1967 issue will receive

the ANNUAL.

ORDER YOUR UPDATING SUPPLEMENTS NOW!

To keep pace with the accelerated growth of the industry be-
tween yearly issues of COMPUTER INDUSTRY ANNUAL, quarterly
updating supplements will be available at a nominal cost.

The supplements will include new product listings, new manu-
facturers listings, additions to the Equipment Characteristics Re-
view section, newly released sales and earnings data, and other
timely information on computer products, services, and suppliers.

Supplements will be issued in July, October and January for
a total cost of $4.75, payable with your order. Make checks
payable to COMPUTER INDUSTRY ANNUAL.

of copies
printed will
be limited

to pre-paid
orders . . ...

GENTLEMEN:

supplements to Computer Industry Annual.

COMPUTER INDUSTRY ANNUAL
PROF. BLDG. — BAKER AVE.
WEST CONCORD, MASS. 01781

Enclosed is my check for $4.75 for the three 1967-68 updating

TITLE

Please mail supplements to:

/ore/oaicl
orclerd
on/y

STATE

ZIP

C COMPANY
oupon

Io ADDRESS
%ow_ CITY.

|
|
|
[ AP e
|
|
|
|
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no time for errors

Transmitting data at high speeds
through large switching systems is a
major factor in the effectiveness of
sophisticated data systems. However,
without some automatic method for
detecting and correcting errors fast,
an entire real-time operation could
be in jeopardy.

TELESPEED EQUIPMENT

IS THE ANSWER

Telespeed 1200 EDC papertape equip-
ment is designed specifically to auto-
matically detect and correct errors. It
operates at 120 characters per second
(1200 words per minute), or less when
required. It can utilize any 5, 6, 7 or 8-
level code including the officially ap-
proved United States of America
Standard Code for Information Inter-
change (USASCII).

Operation of the Telespeed 1200 EDC
equipment is based on the transmis-
sion of redundant information. The
sending set transmits data in blocks of
80 characters without the need for
special tape format.

Two redundant check characters are
generated by a separate tape-reading
head on the sending set, and by a
photoelectric reader on the receiving
set. The two sets of characters are

compared by the receiving terminal,
and transmission continues if the
characters agree.

CORRECTING AN ERROR

When the Telespeed 1200 EDC
receiving set detects an error, the
tape containing the block in which the
error occurred is pulled back and re-
transmitted. The receiving set also

machines that make data move

CIRCLE NO. 14 ON INQUIRY CARD

DATA
COMMUNICATIONS

equipment for on-line,
real-time processing

O(?

J

Q TELESPEED 1200
EDC EQUIPMENT

pulls back the erroneous tape block
and overpunches all code levels prior
to receiving the retransmitted block.

The fact that the two sets of check
characters are generated from read-
ing both the original tape and the out-
put tape adds another benefit to the
Telespeed 1200 EDC equipment. It not
only detects any transmission errors,
but also checks the accuracy of the
terminal equipment.

For further information on Teletype
error detection and correction equip-
ment, send for free literature. Contact:
Teletype Corporation, Dept. 71F, 5555
Touhy Avenue, Skokie, Illinois 60076.

TELETYPE

P T
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Cure for circuitry

headaches

Solve your critical circuitry problems with two
extraordinary new miniaturized ceramic capacitors
— the product of Nytronics research and
development in the continuing pursuit of excellence.

New NYT-CHIP, an ultra-stable chip capacitor,
has such advantages as superior packaging flexibility
and mounting versatility, particularly for outboard
mounting on integrated, thick and thin film
circuitry. Dimensions, with tinned terminals, 0.170”

x 0.065” x 0.070”, with capacitance range of 4.7 pf
through 220 pf, and 0.280” x 0.195” x 0.070"” for 270 pf
to 4700 pf.

NYT-CAP, an ultra high stability ceramic
capacitor series is packaged in a miniature molded
epoxy tubular package 0.1” diameter by 0.250” in
length, with capacitance range of 4.7 pf to 220 pf.
The remainder of series in miniature, molded epoxy
case 0.350” long by 0.250” wide by 0.1”, with a
range of 270 pf to 4700 pf.

Both NYT-CHIP and NYT-CAP have a
temperature coefficient that does not exceed
+40 ppm/°C over temperature range of —55°C
to +125°C, and working voltages of 200 D.C.

As a pioneer in the concept of standardization,
Nytronics maintains large volume inventories of
these two products, as well as of many other
standardized high quality components: inductors,
delay lines, and resistors. Write for complete
engineering data.

WNW@’

...7or Precicion Electronic Cﬁmpom entc

550 Springfield Ave,, Berkeley Heights, N. J. 07922 g (201) 464-9300 g TWX: 710-984.7977
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Lottors

to
Editor

LOGIC MINIMIZATION

To the Editor:

Concerning Mr. Levine’s article in
the March issue of Computer Design,
I feel obligated to point out that in
spite of a multitude of “methods,”
minimization is still at least as much
an art as a science. The NAND
circuit realization below has the same
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number of inputs, the same number
of logic levels, and one less gate than
Mr. Levine’s “minimum.”

Very truly yours,
Robert B. Lackey,
Assoc. Prof. E.E.,

Ohio State University,
Columbus, Ohio 43210
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We started
developing our skills in

computer bus bars

before computers
were invented

...or bus bars.

We started, in fact, way back when elec-
tricity was coming of age, bringing with
it increasingly critical requirements for
insulation.

Responding to those needs, we became
insulation system specialists . . . ideally
equipped when the computer age dawned
to pioneer the concept of voltage distribu-

tion by laminar bus assembly.

Today, Rogers MEKTRON® Laminar
Bus Assemblies are used by every major
computer manufacturer.

If you want Mektron data for your
files . . . or want help on bus assembly
design, call or write today. We promise
an appropriate and prompt response.

ROGERS CORPORATION ROGERS, CONNECTICUT 06263

Other Mektron products include: flat, flexible cable, circuitry and connective hardware; molded circuits; Mektherm heater circuits.

CIRCLE NO. 16 ON INQUIRY CARD
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commentary

Comments and opinions on topics of cur-
rent interest to digital design engi-
neering personnel. A monthly column orga-
nized and prepared under the direction of
T. PAUL BOTHWELL, Contributing Editor.

THE CASE AGAINST STATISTICAL LOGIC DESIGN TECHNIQUES

David S. St. Lawrence

The usual rallying cry for the proponents of statis-
tical logic design techniques goes something like
this: “statistical design techniques permit a more
realistic evaluation of system operation than do
worst-case design techniques.” This is usually ac-
companied by a dissertation on the desirability of
avoiding worst-case design methods in calculating
signal delays through a logic network because of
the extremely low probability that all of the ele-
ments in a logic chain would exhibit worst-case
delays. The argument then skips nimbly over the
abyss of component specification, barely mentions
relative design effort, and concentrates on the ap-
peal of applying a formalized statistical method to
logic design.

The statistical design technique treats the delay
through an n stage logic chain as the sum of n
random variables. The probability distribution of
the sum of n random variables becomes more
peaked as n increases, indicating clearly the de-
creasing probability of this sum approaching the
sum of the worst-case delays. In addition, the prob-
ability distribution of the sum of n random vari-
bles will be normal for larger values of n regardless
of the individual probability distributions, thereby
simplifying the task of computation.

However, let us examine what is involved in the
application of statistical techniques to the design
of a digital system logic network. The logic network
under consideration might be a data transfer path
for a 30-bit word and consist of at least 30 inde-
pendent logic chains of nine gates in length. A con-

The author of this month’s CD Commentary, David S.
St. Lawrence, is a senior design engineer at Honey-
well’s Computer Control Division. He is responsible
for central processor logic design and development.
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sistent performance specification would require that
all 30 outputs of this logic network be stable within
some interval, following a change to the input of
the logic network.

Even if not explicitly stated, the confidence level
of such a minor network specification must be 99.5 %
or better if the total system is to be mass-produced
economically and reliably. This requirement springs
from the fact that it becomes prohibitively expensive
if more than a small percentage of completed sys-
tems suffer from what is essentially a basic design
defect. Considering that the total system might have
ten or more such logic networks contributing to the
system confidence level, it is not at all unreason-
able that each network specification be required
to have a 0.995 probability of successful operation.
For the example under consideration, there are
thirty independent logic chains of nine gates each,
and the individual logic chain delay must be com-
puted for a 0.9998 probability of satisfactory opera-
tion (0.9998%° = 0.995). Even with this requirement,
the logic delay so computed can be 30% less than
the worst-case delay through nine gates. Thus, the
statistical approach to logic design can show a
possibility of significant improvement in the system
performance, and it requires only the specification
of the logic element delay distributions.

The case against the application of statistical
techniques to logic design is based almost entirely
upon economic considerations. Logic element per-
formance can indeed be specified adequately for
statistical design purposes and sampling procedures
can be set up to insure the continuing delivery of
satisfactory devices. Design techniques can be elab-
orated to make use of this increased information but
all of this acts to increase the cost of the basic logic
element. Since a statistical design technique merely
reduces the number of logic elements required for
a given level of performance, the increased cost of
suitably specified devices acts to negate any ad-
vantage for the statistical design approach. The
vendor, planning for a long production run with
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Contemporary Electronics
is one of the largest
producers of computer pulse
transformers in the U.S.

SO?

So, maybe you're missing a bet if you havent checked
Contemporary Electronics for quality, service and price.

Contemporary Electronics specializes in pulse trans-
formers. It's not a sideline, but a principal part of our
business. Well over 100,000 pulse transformers are pro-
duced each month in 75 different designs.

Advantages? Here are some.

Technical Capability. Contemporary Electronics en-
gineering staff knows computers and can design any
special product for any application.

High Quality. Most transformers have special high
quality design features. All pulse transformers are 100 %
inspected as many as three times before shipment. QC
system meets MIL-Q-9858, and has been approved for
use on the Apollo program.

Fast Sample Service. Samples, small production lots
and specials are normally shipped 24 to 72 hours after
receipt of request.

Interested in what can be done in terms of performance,
size, delivery, or MIL-specs? Get to us—we’ve got lots
more to tell.

WRITE, OR CALL COLLECT AND WE’LL HAVE THE FULL STORY TO YOU WITHIN 48 HOURS

packages for which tooling is a sailable Ot_\h‘er ' en,fi'g;u'r“a ons are always possib

7. CONTEMPORARY
ﬁ ELECTRONICS

4838 West 35th Street,

Minneapolis,

Minnesota 55416 612/920-6444

EXTRA SERVICE TO THE DATA PROCESSING INDUSTRY

CIRCLE NO. 17 ON INQUIRY CARD
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Rack-Mounted

BIT 480
COMPUTERS

4K 8.s MEMORY

WITH ASR 33 Teletype® $8'660’t

WITH High Speed Data Channel MODEL 480

(24 microsecond add)
10,360

4K 2,s MEMORY
WITH ASR 33 Teletype®

WITH High Speed Data Channel MODEL 480-F

(6 microsecond add)

BIT COMPUTERS FEATURE:
® INTEGRATED CIRCUITS
® BINARY AND DECIMAL ARITHMETIC
® VARIABLE WORD LENGTH

It takes only a SINGLE instruction to add:

346.72 0101100111011101
—82.75 or 10101101
263.97 0101101010001010

ADD TIME — 3n memory cycles, where

n= no. of byte pairs

You don’t have to worry about multiple precision
programming or decimal points with this machine,
and you need not have equal length operands.

Write or call for additional information.
*Ask about OEM discounts, too

BIT"

Business Information Technology. Inc.
3 Erie Drive, Natick, Mass. 01760 @ 6]17-235-6842
® Product of Teletype Corp., Skokie, Iil.

CIRCLE NO. 18 ON INQUIRY CARD
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normal process evolution, will charge more because
of his reduced yield. The inspection of purchased
material will be more elaborate and expensive than
the far simpler one-sided tests used for checking
conformance to existing specifications. Manage-
ment will have a difficult time accepting the element
cost-differential due to the increased specifications.

There is little possibility of circumventing this
specification problem by in-house testing of devices
purchased to a general specification because those
attributes of the device that are being relied upon
are not under control. For example, a shift in the
mean delay can occur without a significant change
in the reject rate if the manufacturer has negoti-
ated sufficiently wide guard bands in the purchase
specification.

Thus, the designer contemplating statistical de-
sign techniques must balance the desirability of
using fewer elements for equivalent system perfor-
mance against the increased cost of adequately
specified devices. The alternate choice of using
worst-case design techniques with the identical
devices that are less expensive because of reduced
specification requirements may be a more attractive
solution. ]

GOVERNMENT REPORTS %%

JOSS TIME-SHARED COMPUTER SYSTEM

Developed by the RAND Corporation, the Joss Time-Shared Com-
puter System provides for the solution of numerical problems via an
easily learned language at remote typewriter consoles. Intended pri-
marily as a tool for the solution of numerical problems, JOSS provides
ease of use, rapid solution time, and simultaneous service to users at
the JOSS
terpreter, a monitor for user scheduling and resource allocation, and

reasonable price. The software includes language in-
1/O routines for the hardware devices. Service is currently available
to nearly 500 users through 34 consoles, of which six are remote,

operating over private or dataphone lines.

Order from Clearinghouse, U.S. Dept. of Commerce, Springfield, Va.
22151. Order No.: AD-644339. Price: $3.00 (microfiche 65 cents).

SOVIET COMPUTER TECHNOLOGY

Articles of Soviet developments in computer technology have been
compiled and abstracted by the Aerospace Technology Division of the
Library of Congress. The seventh in a continuing series, the compila-
tion includes 69 abstracts in the categories of components, design,
applications, and associated systems.
conductor-controlled memory unit with increased speed of operation,

Specific items describe a semi-

tape cores, a magnetic parametron-type null circuit, scanning device
utilizing a fiber-optical converter, and various devices and converters.
A bibliography is included. . . . ORDER AD-643 854 — COMPUTER
TECHNOLOGY, price $3.00 (microfiche 65 cents). . . . B. Doncov,
Aerospace Technology Division, Library of Congress (ATD Report 66-
120), Sept. 1966, 84 pages.

Order from Clearinghouse, U.S. Dept. of Commerce, Springfield, Va.
22151. Order No.: AD-643 854. Price: $3.00 (microfiche 65 cents).

Circle No. 19 on Inquiry Card wp



if your military stack
doesn’t have this trademark, it’s a
modified commercial design ¢

And you're taking an unnecessary chance if you use it in a severe environment.
Our exclusive design, the SEMSTAK™ militarized stack, is the only one on the
market specifically designed for military environments. A proprietary contact
design eliminates riser wires between planes and cuts solder terminations
by half. The stack is metal, providing excellent heat dissipation and a
nominal thermal gradient of only 2°C. No plastic or printed circuit
cards are used within the stack.

And we successfully tested it at 30g’s vibration at 2000 cycles
per second. This is three times more than the requirements
of MIL-T-5422E, the current test specification for airborne
electronic equipment.

We just printed a handsome new brochure on this
compact design. Write or call us and we’ll be
happy to send you one. Ask for Litpak 3D.

electronic memories

12621 Chadron Avenue, Hawthorne, California
Telephone (213) 772-5201



This department is devoted to a continuous interchange of
ideas, comments, and opinions on significant problems facing
the industry. What do you think about the impact of a com-

puter-automated world and the engineer/scientist’s role in it?
What do you think about engineering unions — professional
societies — industry conferences? Or any significant facet of
your professional life. COMPUTER DESIGN will print your
views here. Write to: CD Readers’ Forum, Computer Design,
Baker Ave., West Concord, Mass. 01781.

CD READERS' FORUM

LOGIC SYMBOLS STANDARDS

Editor’s Note: In the CD Readers’
Forum (January issue), we pointed
out that “the basic and apparently
irreconcilable matter of the right
triangle versus the circle appears to
prevent a compromise between the
Y32.14 and 806B standards.”

This month’s correspondents rep-
resent Sandia Corporation, a mili-
tary contractor who has chosen
Y32.14, and they offer a suggestion
for resolving the “basic and appar-
ently irreconcilable matter.”

TO CD READERS’ FORUM:

At Sandia Corporation, we de-
plored the same situation you por-
trayed so vividly in your Readers’
Forum and tried to pick the even-
tual winner. We based our final
selection mostly on two opinions,
one historical — the other techni-
cal. The historically-based opinion
relates to the fact that many mili-
tary standards have been dropped
in favor of commercial or ASA
standards. Historically, MIL-806-B
was an offshoot of an ASA task
force on logic, to meet an imme-
diate need. The technical opinion
is that fixed potential logic is less
powerful and less widely accept-

22

able than mixed logic will be. As
a result, we selected the one set
of the options available in the ASA
which would be as close as pos-
sible to MIL-806-B in case we had
selected a loser. The result was
Sandia Logic Diagram Standard,
D10252.

We chose to omit the optional
use of the filled right triangle in
order to minimize the reproduction
processing difficulties and to permit
a simple “rule of thumb” substi-
tution if translation from or to posi-
tive potential logic MIL-806-B is
required. The rule is to substitute
an open circle for the right triangle
wherever it appears or vice versa.
The portions of the standard perti-
nent to this rule are presented be-
low. This restriction to one of the
many options of ASA Y32.14 will
also allow direct reading of Bell
Labs Standard SD-Schematic Dwg.
Stds.-Appendix A (essentially Posi-
tive Logic ASA) and the NASA
Standard MFSFC-STD.-353 by any-
one familiar with this single rule
of equivalence. Thus, anyone could
use either 806B or ASA Y32.14
(the above described option only)
and be able to read and interpret
electrical logic, mathematical logic,
circuit functions, and troubleshoot-
ing voltage levels by equating the
open triangle and circle to the same
place on a logic diagram.

We consider there is a real ad-
vantage to the use of the ASA over
MIL-806-B in the realm of precise
definitions. Careful scrutiny of the
ASA definition of the electrical in-
verter indicates a distinction must
be made between electric potential
and (logic) truth. Such a distinction
is contrary to fixed potential logic
and was difficult to accept at first.
After using the ASA, however, we
find that it makes much more sense
to permit the above distinction than
to perform a logic inversion at the
input or the output of every gate.
The result of the distinction is
called mixed logic. With such a
system every symbol on the dia-
gram conveys meaningful informa-
tion to both the logic designer and
the field maintenance, service, and
troubleshooting staff. By keeping
electrical condition information sep-
arate from the logic equations un-
til they must be reconciled, the in-
terpretation of logic diagrams is
simplified. The troubleshooter can
interpret each symbol separately
to find out which item is failing
to act electrically the way the sym-
bol says it should. The logic de-
signer can document exactly what
he had in mind by showing the OR
shapes for gates where his logic

Continued on page 25
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DRUMS

®
MODULES

®
SYSTEMS

Fact:

$9,950 Drum Memory System
Makes Small Computers Think Big

The versatile new PDP-8/S Digital Computer
costs about $10,000, complete with 4,096-word core
memory. By investing $9,950 more, any PDP-8/S
(or PDP-8) user can make his computer think on
a 32-times bigger scale. How? By plugging in a
VRC 1104-8/S Drum Memory System . .. thus
adding 131,072 additional words of data base or
program storage . . . and enabling drum-stored pro-
grams to be called out as sub-routines, page by
page or in up to 7-page groups at any point in your
program. ‘

VRC offers other similar systems, complete with
drum routines, based on the same compact, high-
performance memory drum, to boost capacity, pro-
gram input speed and versatility of any digital
computer with 12, 16 or 18 bit words. And all these
VRC systems feature plug-in design that enables
simple interface by the computer user.

What will be the impact of this new VRC mem-
ory development on computer applications? We
don’t know for sure. But it will certainly encour-
age thousands of small computer users, and would-
be users, to think big. How about you?

Computers are known
by their MEMORIES

W ELE Vermont Research

Box 20a
Precision Park ¢ North Springfield ¢ Vermont
CIRCLE NO. 20 ON INQUIRY CARD
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This unusual, highly complex contact design provides
the necessary balance between contact pressure and
insertion force required by a unique PC edge connector
application. Its complexity made economical production
doubtful . . . then Cinch tool design engineers tackled
the problem.

RESULT: An 18 station, high speed progressive die
that holds contact tolerance to = 0.003” through eleven
bends in four directions. Individual sections of the die
can be adjusted or replaced without removing the die
from the press—thus assuring maintenance of tolerances
as the die wears.

The die produces over 4,500 contacts per hour from
special controlled grain structure metal stock.

Here is another demonstration of the extra dimension
in Cinch’s engineering and developmental skills. Beyond
the ability to design fine products, we offer in-depth
production engineering capabilities, including tool, die,
mold and equipment design and fabrication.

CINCH

DIVISION OF UNITED-CARR



Our skills and services are available
to you. For Cinch creative problem
solving assistance contact Cinch
Manufacturing Company,
1501 Morse Avenue, Elk Grove
Village, lllinois 60007.
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Continued from page 22

equations contained + symbols
and AND shapes for gates where
the equations contained ¢ symbols
and selecting the inverter symbol
or the amplifier symbol depending
on whether polarity correction or
gain was primarily intended.

Your final paragraph states that
a compromise between the stan-
dards is apparently irreconcilable
because of the matter of right tri-
angle vs. circle. As we have pre-
sented above, there is a compro-
mise for one set of options of ASA
and a restriction to positive poten-
tial logic in MIL-806-B. These marks
are not equivalent to the symbol
and associated level, but they are
translatable.

Please count us among those
who recognize the need for a uni-
versally accepted standard. Also
count us among those who strong-
ly advocate thoughtful considera-
tion of the set of options we have
selected from those available in
the ASA as a technically and eco-
nomically attractive candidate for
such a standard.

Robert W. Roberts, Div. Supervisor,
and

L. J. OC Il, Staff Member,
Sandia Corp.,

Albuquerque, New Mexico.

SANDIA LOGIC DIAGRAM
STANDARD D10252 EXTRACTS

1. INTRODUCTION

This standard provides mixed
logic and assignment of open right
triangle for less positive voltage as
logical 1 and absence of filled right
triangle for more positive voltage
as logical 1.

less positive (L)
= logical 1

l more positive (H)
logical 1

We observe that the combination
of the logic negation symbol O
and the level indicator k L),
O\, is equal to . (H). There-
fore, the following two logic dia-
grams are equivalent:

e

Note the absence
of Filled right
triangle per con-
vention above.

2. LOGIC NEGATION

The output of a logic negation
operation takes on the 1 state if
and only if the input does not take
on the 1 state.

a. Symbol — a small circle,o,
drawn at the point where a signal
line joins a logic symbol indicates
a logic negation.

b. Detailed Logic Diagram — it
should be noted that logic nega-
tion, in a detailed logic diagram,
may be indicated by the relation-
ship between types of level indi-
cators on opposite ends of a line.

c. Deletion of Symbol — note that
whenever a small circle appears
adjacent to a level indicator, the
circle may be deleted provided the
level indicator is replaced by ifs
opposite kind. Conversely, when-
ever a level indicator appears with-
out adjacent small circle, it may be
replaced by its opposite kind and
adjacent small circle. Since they
are equivalent representations, in-
terchanging such symbols and in-
dicators does not disturb the re-
lationship between logic function
symbols. For example, the follow-

ing logic diagrams are equivalent.
SANDIA DETAILED MIXED

3 T
T

CD Readers’ Forum welcomes com-
ments from our readers on the
above technique developed by
Sandia.

SANDIA BASIC POSITIVE
LOGIC
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Y. DC OUTPUT .:;

“It is well-known that the electronic computer industry
at the present time is, and for many years, has been,
out of balance in competitive structure,” Representative
Emanuel Celler, Chairman of the House Judiciary Com-
mittee recently told a Washington meeting of the Anti-
trust Law Section of the American Bar Association.
Rep. Celler was discussing an investigation the House
Antitrust Subcommittee, which he also heads, was con-
ducting of the computer industry. Moreover, he said,
“the significance of computers to innovation in our
modern interrelated society can not be overstated.
Antitrust enforcement officials must keep abreast of
these emerging technologies if future markets are to
remain accessible to all operators that have the means
and are eligible to participate.”

Rep. Cornelius E. Gallagher (D. N.J.) has asked the
Defense Department and the General Accounting Office
to reconsider the decision to assign social security
numbers to incoming and present military personnel
until a considerable amount of re-thinking had gone
into the possibility that this information would be used
to violate the privacy of the individual. Gallagher,
who is Chairman of the House Invasion of Privacy
Subcommittee, pointed out that “the computerization
of this information would be a step in the wrong direc-
iton — the direction of the establishment of a dossier
bank within the government. The information accumu-
lated under an individual’s social security number is
immense, and at least partialiy beyond the review of
and the challenging by the individual. Such things as
induction tests and their result would be indelibly
attached to the personal history of every American in-
ducted into the Armed Services.”

Public Law 89-306, the Brooks Bill, assigned to the
National Bureau of Standards a comprehensive respon-
sibility for establishing standards to govern the wide-
spread use of data processing systems by the Federal
Government. A Research Associate Program directed
towards the development of standards proposal has
been undertaken by Stanley F. Buckland under the
sponsorship of Control Data Corp. In this program,
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from our man in Washington

a natural adjunct to the work of the NBS Center for
Computer Sciences and Technology, Buckland is de-
veloping both qualitative and quantitative information
on the value of standards to EDP users, and is sur-
veying user, manufacturer, and data transmission re-
quirements for compatibility in data interchange. The
possible impact of standards on capital operating costs
of Federal EDP installations is also being studied.

IBM has been selected by the Air Force to provide EDP
equipment (System 360 30/40) for a Base Level Auto-
mation Standardization Program which will provide a
modern computer capability at base level throughout
the Air Force. The IBM system will permit standardiza-
tion and centralization of computer programming,
processing techniques, and systems design. Installa-
tion of what has been estimated to be between 100
to 150 computers will be completed by 1970. No cost
figures were given for the job, but it is estimated by
trade sources to cost about $100 million.

Recent Government Contracts ssssssssssssasnannsssnnnns

URS CORP., Burlingame, Cal., has been issued a $1,154,-
741 modification to a previously awarded contract for
development of an automatic data processing system deal-
ing with software for the Seventh Army. Work will be
done in Germany. The Engineeer R&D Labs, Fort Belvoir
Va., is awarding the contract.

’

RCA, Burlington, Mass., has received $1,000,000 for work
on an airborne data automation system. The Electronic
Systems Division (Air Force Systems Command), L. G.
Hanscom Field, Mass., is the contracting agency.

DATA PRODUCTS CORP., Culver City, Cal., has received
a $1,342,948 fixed-price incentive contract for high-speed
line printers for ship computer systems. The Naval Ship
Systems Command is the contracting agency.

IBM, Gaithersburg, Md., has been awarded a $17,216,536
contract for four additional computer systems to auto-
mate and modernize the nation’s air traffic control system
by the Federal Aviation Administration. The systems will
be installed in four of FAA’s air route traffic control centers.

COMPUTER DESIGN/JUNE 1967



Introducing

the DATA 620-1
new systems computer

The DATA/620-1 integrated circuit computer is the newest
member of the DATA/620 family of system computers. DATA/620-1 fills the gap
between general purpose and special purpose computers. It belongs in a
system, and solves problems previously considered too difficult or
expensive for computer solution.

Designed for faster problem solution the DATA/620-1 has a bigger
instruction set, integrated circuit reliability, is
smaller, has one-half the components, and
costs less than any computer in its class.

DATA/620-I comes complete with
software, field-proven and refined on
the DATA/620.

Extremely compact, the DATA/620-I
requires only 10” of 19” rack space.
It's available with memory modules from
1024 to 32,768 words of 16 or 18 bits,
and with a selection of control, arithmetic L ®
and 1/0 facilities, including D.M.l.'s — o
unique Micro-Exec. —

Price: $13,900 with 4096 words of 16 bit
memory, including ASR 33 teletype.

We are very proud of our new DATA/620-1, and
would like to tell you more in a fact filled brochure.
Please write for one.

DATA MACHINES

1590 Monrovia Avenue, Newport Beach, California
Tel. (714) 646-9371 TWX (910) 596-1358
Division of DECISION Control, Inc.
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Refresher

Series

Part 11 - TESTS of HYPOTHESES

Last month we investigated sampling, a useful ap-
plication of statistics which allows us, by examining
only a relatively few bits of the data, to obtain
information about a large population of data. This
month we shall discuss another useful application:
testing of hypotheses — which is a method by
which we can minimize the chance of error by
evaluating the risks inherent in a prospective de-
cision.

The hypothesis which we desire to test may be
one of the following kind:

e Selling through sales representatives is more
eftective than selling with direct salesmen.

® Transistors purchased from manufacturer X have
a longer life than those purchased from manufac-
turer Y.

® Most UFO sightings have not been satisfactorily
explained.

® Trout in the Yellow Breeches Creek are larger
than those in Kettle Creek.

Based on the results of testing the hypothesis under
consideration, we plan to take some action or make
a decision, and we desire to know the risks in-
volved. If the above hypotheses were true, we
might plan to take the following actions:

e Change from direct salesmen to reps.

e Specify manufacturer X as the primary source
for tramsistors.

e Initiate a research effort to determine whether
UFO’'s are of extra-terrestial origin.

e Fish only in the Yellow Breeches Creek.

Any time a decision is made, there is the possi-
bility that it is wrong. For example, if we are
presently selling with direct salesmen, we are con-
tinually making either the decision to stay direct,
or change to reps. If we stay direct, but it would
have been better to change to reps, we have made
an error; and if we change to reps but it would
have been better to stay direct, we have again
erred. These two kinds of errors are known in
statistics as alpha-type and beta-type errors:

e Alpha-type error: we reject a hypothesis which
should be accepted.
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e Beta-type error: we accept a hypothesis which
should be rejected. Obviously, we define what is
an alpha-error and what is a beta-error by the
way in which we state the hypothesis.

As an example of this decision-making process,
let us consider the transistor life problem. Assume
that we are presently purchasing transistors from
manufacturer Y, and that our long-run experience
(1000 samples) is that the mean life of these tran-
sistors is 10,000 hours, with a standard deviation
of 1000 hours. Our QC department has tested 100
transistors from manufacturer X, and has estab-
lished that these devices have a mean life of 10,250
hours with a standard deviation of 1200 hours.
Engineering management desires to know whether,
on the basis of these facts, manufacturer X should
become our supplier, replacing manufacturer Y.
Statistically speaking, we want to know whether
the apparent longer life of X is statistically signifi-
cant, or whether it can reasonably be attributed to
chance. We may state our hypothesis as: "There is
no statistically significant difference between the
two means.” Therefore if the hypothesis is true,
we shall continue to purchase transistors from Y,
and if it is false, we shall change to X as a sup-
plier; our alpha and beta errors have thus been
defined.

The sampling theorems which we presented last
month are modified to fit this situation, and we
have:

® Theorem: standard error of the difference of two
means — if two large random samples of size n;
and n, have means m,; and ms.,, and are taken
from populations with means m; and m., and stan-
dard deviations s; and ., then the theoretical sam-

pling distribution of my; — mg. can be approxi-
mated closely with a Gaussian curve with mean
m; — m., and standard deviation:

6,2 [
+
Ns Tis

which is known as the standard error of the dif-
ference of two means.
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Unlimited programmed testing with flexible test
sequencing is one reason why. That's the ad-
vanced state-of-the-art job called for by the pro-
gramming unit of Fairchild’'s new Series 4000M
Automatic Integrated Circuit Testing System.
Librascope’s Series L100 Disc Memory got the
call. Each stores 900 test programs—grouped in
sequences of 25—and runs up to 60 per second.
The same testing line accepts a variety of devices
for high-speed processing. A simple keyboard
programs the disc—no accessory hardware
needed. And an entire sequence is repro-
grammed in minutes. Proven reliability (over
600 L100 units in use) stems from conservative,
no-compromise design. Yet the L100 is probably
the lowest-cost disc memory on the market.

Fairchild has these fond memories
of Librascope

Thanks for the memory order, Fairchild-reputa-
tions are made of this. For the brochure detailing
the longest line of discs in memory, write:
General Precision, Inc., Librascope Group, Com-
ponents Division, 808 Western Avenue, Glendale,
California 91201.

> GENERAL
PRECISION i

LIBRASCOPE GROUP




As we did last month, we shall substitute the
standard deviations of the samples for the un-
known, o, and ¢,, and therefore we have for the
theoretical sampling distribution of mg; — m,:

m=1m; — I,

6.512 0‘522
o N ==
¢ — 1’11 nz

From our statement of the transistor problem:

m,, = 10,000 me, = 10,250
s, = 1,000 6 = 1,200
n, = 1,000 ng= 100

and the hypothesis is: m, = m,.

In accordance with the theorem, then, we con-
struct the normal curve shown in Fig. 1 for the
theoretical sampling distribution of msy — ms,, with
m = 0 in accordance with our hypothesis, that
m; = m, and:

_oad met a® \/ (1000)* =~ (1200)* _
- \/ n, " o, o0+t~ 100 - 20
The actual observed value of mg, — mg, is 250

hours, or 2.08 ¢ from the mean. From the chart in
Part 6 (November 1966), we find that the area
under the Gaussian curve between this and the
mean is 0.481, and therefore the probability of oc-
currence of this deviation is 2(0.500 — 0.481) =
0.038 (the shaded area in Fig. 1), i.e., the proba-
bility that the hypothesis m, = m, is true is about
0.04.

= -3 -2 =] 0 +l 12 +3
0= -360 -240 -I20 +120 +240 +360
Fig. 1: Theoretical Sampling Distribution of m,;, — mx.

We conclude therefore, that the probability that
brand X transistors have a longer life than brand
Y transistors is 0.96, and that we would be well
advised to change to brand X (providing, of course,
that life-time is the ruling criterion).

Tests For Randomness

In the opening sentence of this series of articles,
we specified the three cornerstones of probability
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and statistics: ‘randomness,” “independent trials,”
and "in the long run.” Although we have discussed
these frequently during the series, the reader may
still be left with the nagging doubt that, despite
careful procedures, he may somehow end up with
a non-random sample or a non-random experiment.
There are several methods of determining, from
sampled data alone, whether or not the sample is
random, and we shall discuss three of these as the
last topic in this series of articles.

The first of the three relates to the method of
testing of hypotheses described above. Although
several variations are possible, for illustrative pur-
poses we might consider the method of taking two
(or, by extension, more) samples from the same
population. We can then test by the above method
to see if the difference between the means of these
two (or more) samples is statistically significant: if
so, then at least one of the samples is probably
not a random sample.

A second method which has been used is to de-
termine whether the data in question is a good fit
to an expected (e.g., Gaussian or binomial) curve.
This requires a large quantity of data; for example,
if a binary digit stream were being tested for
randomness, we would calculate the following
probabilities of occurrence for various bit patterns:

bit pattern P Occurrences per 10° bits
0 0.500 500
1 0.500 500
00 0.250 250
01 0.250 250
10 0.250 250
11 0.250 250
000 0.125 125
111 0.125 125
0000 0.063 63
1111 0.063 63

The entire bit stream would then be analyzed, the
number of occurrences of each bit pattern counted,
and the results compared with the calculated oc-
currences to determine “goodness of fit."”

The third — and most interesting — test for ran-
domness is known as the theory of runs. It is par-
ticularly well adapted to binary problems such as
that discussed above under the curve-fitting test;
however, to illustrate both its binary and general
utility, we shall use it to test the randomness of
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Readouts clear up problems

\
\,

Polaroid circul

It's never a problem to read read-
outs if they're equipped with Polaroid
circular polarizers. Our polarizers im-
prove readability from every angle by
increasing contrast. In daylight. Or
even in brightly lighted rooms.

Polaroid®

AR 9,000000000€ O1

WM END OF HOVE

But now you don’t have to take
our word for it. Send for our new bro-
chure, and we'll include 3 samples of
our circular polarizers (amber, neutral,
and green). They'll help you see very
clearly why many major display and

ar polarizers clear up readouts.

instrument manufacturers are now
using Polaroid circular polarizers.
Write Polaroid Corporation, Po-
larizer Sales, Department 59, Cam-
bridge, Massachusetts 02139.
Polaroid Circular Polarizers.




S8 MAGNETIC TAPE GUIDES

e Permit high tape speed. ® AlSiMag magnetic tape guides are homogeneous.
e Protect the tape, prevent chafing of edges. e Radii can be blended absolutely into flat surfaces
g without sacrifice of finish.
4 ?;‘i:'ﬂ:?:n:eoaxgh:s;c':l:{ tl:‘z;kv;ﬂlY4:el;lu;.s 8l e Flatness can be held to 1 light band (.0000116 in.).
e Surface finish is 6 microinches CLA or better on flat B eh byl porallel within '009050 .
and curved areas. ® Specified dimensions can be precisely controlled.

PHYSICAL SPECIFICATIONS

AlSiMag 614 Tape Guides are 96 %
alumina. The material is impervious
and has a specific gravity of 3.70, a
density in pounds per cubic inch of
.134. lts safe temperature at contin-
vous heat is 2822° F. It is-9 on Mohs’
scale with a Rockwell N hardness of
78. Its strength in pounds per square
inch: tensile 25,000; compressive
375,000; flexural 48,000. Its resist-
ance to impact is 7.0 inch-pounds.

SERVICE RECORD

Magnetic guides made of this very
hard, fine grained ceramic have a
service record normally measured in
years. This guide safeguards the

CODE IDENT. NO. 70371

SALES ENGINEERS: NEW ENGLAND: W. J. Geary, 72 Blueberry Drive, East Greenwich, Rhode Island, 401/884-8122 ® NORTHEAST:
J. S. Gosnell, 205 Walnut Street, Livingston, New Jersey, 201/992-1260 ® SOUTHEAST: James W. Crisp, 27 Forestdale Drive, Taylors,
South Carolina, 803/244-0063 ® CANADA: lan M. Haldane & Co., Ltd., Post Office Box 54, London, Ontario ® ALL OTHER AREAS
INCLUDING INTERNATIONAL: J. B. Shacklett, J. E. Hicks, or W. H. Cooper, American Lava Corp., Chattanooga, Tenn., 615/265-3411.

tape, permits high speeds because of
the very low coefficient of friction of
the extremely hard surface.

FINISH

e
Talysurf of production run. Working surface
finish smoother than 6 microinches CLA or bet-
ter can be established by mutual agreement at

commensurate cost. The blend of radii into flat
areas maintains the same surface smoothness.

v AN

The material is very fine grained. The
surface is polished. There is no skin,
plating or coating to wear through.
The action of the tape helps to main-
tain the polish. AlSiMag Tape Guides

American Lava Corporation Bm

PHONE 615 265-3411, CHATTANOOGA, TENN. 37405

ACSURSIDIARY OF

under heavy use for more than two
years show no visible sign of wear
and no instance of chafing or tear-
ing the magnetic tape.

OTHER MATERIALS

AlSiMag 614, a dense 96% alumina
ceramic has an unequalled service
record on magnetic tape. AlSiMag
753, a dense 99% %
available for certain special purpose
guide uses. Our technical people
will be glad to make suggestions.

alumina is

PROTOTYPES
Prototypes to your blueprint are
available at reasonable cost to facil-
itate comparative tests.

661h
YEAR

COMPANY
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the 36 mutual fund prices used last month to illus-
trate sampling theory:

32.69 6.27 8.77 6.85
14.67 32.69 16.74 8.14
1.92 18.85 30.49 18.33
7.25 10.24 14.67 7.25
6.58 9.80 11.61 14.09
21.62 8.88 10.29 7.54
23,79 4.78 12 4.46
8.79 13.84 18.14 11.30
6.91 11.54 18.98 13.67

We begin by finding the median of the sample,
which is $10.291;. We then replace each item in
the sample by either the letter H or the letter L,
depending upon whether the item had a value
higher or lcwer than the median:

HHLLIHHLLLHHLLLLHHLHHHHLLHHLLHLHLLHH

Note that we have created a binary sequence of
digits nu* cf the sample of dollar values, and that
therefore the procedure from this point applies
equally well to determining the randomness of, for
example, a coin (heads or tails), a roulette wheel
(odd or even, red or black), or consumer preterence
between two brands (A or B).

The theory of runs is a method of testing the
randomness of a binary sample, based on the order
in which the items occur in the sample. Taking the
string of H's and L's above, we define a "run” as
a contiguous sequence of identical letters, and
count the total number of runs:

HH CLL - HE LR GHE LR S HEE

1 Zenis 4 S 6 7 8
HEHE SLLSEHE S DS DL (HH
9 M9l kAR SR 1 B TR R ¢

The theory of runs postulates that too many runs
in a sample indicates a cyclic pattern (e.g.,
HLHLHLHL), and that too few runs indicates a
trend (e.g., HHHHLHHLLHLLIL); the tests of hypoth-
esis can be used to establish the presence of cycles
or trends once the theory of runs has indicated that
they may exist.

The basis of the theory is to judge whether the
observed number of runs differs significantly from
the number to be expected in a random selection,
and we shall accept on faith the statement that
the theoretical sampling distribution of the total
number of runs in a binary sequence can be close-
ly approximated by a Gaussian curve with the
following parameters:

2n, n,
ni + No

\/ 2n; n 2n1 Oy — By — M)
¢ — >
(ny + ns): (ny + n; = 1)
where n, and n, are the number of items of each
of the iwo binary values. In our sample, we had
n, = 18 = n.,; therefore:
it 2 x 182
36

+1=19

2 x 182 (2 x 182 —36)

36° % 35 i

g —
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And we have more than 188 other
types designed and quickly available

It’'s the most comprehensive line of digital logic
modules available anywhere. Greatest versatility is
found in EMC’s complete families of rugged potted
germanium and silicon modules, operating over an
ambient temperature range of — 55°C to + 125°C.
Quality and reliability is demonstrated by a proven
4Y2 million hours MTBF. You'’ll find lowest cost, too.
For example, 100 KHz S-R flip-flop module, $3.95
each in quantities of 100. “Off-the-shelf” families in-
clude 250 KHz, 2 MHz Germanium, 2 MHz Silicon,
and 100 KHz.

A variety of EMC power supplies are available for
use with the standard EMC logic modules. Com-
monly used special function boards are available from
stock in 250 KHz, 2 MHz and 100 KHz versions.
Other accessory equipment includes universal mount-
ing boards, mounting racks and extender cards.

CUSTOM APPLICATION. To provide the flexibil-
ity which is often lacking in “off-the-shelf” products,
EMC has adopted a policy which should appeal to the
system and logic designer. In addition to offering
standard families of circuit modules, EMC also offers
a line of basic techniques at various frequency ranges
and the ability to alter inputs, outputs and other
parameters to better satisfy a specific need. Your cir-
cuit can be packaged with the same 2 to 3 week deliv-
ery as for standard modules. Interesting? Then write
for EMC’s catalog.

IIIIIIIII ENMC
-. CEE8E ovronenTs
lllll DIVISION

P.O. BOX 141 TIMONIUM, MARYLAND 21093

TWX-301-0723 301-666-3300
CIRCLE NO. 25 ON INQUIRY CARD
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Save time

in testing and
trouble-shooting

New, convenient test

point strip also serves
as PC board handle

This unique component offers ready access to de-
sired portions of the circuit without the use of
jumper cables. Rapid mounting is accomplished by
manual positioning, and the unit is secured perma-
nently in the wave solder operation.

Low-loss polyamide body provides insulation
resistance greater than 200 megohms after MIL-T-
5422B humidity test. Individual test points rated
5 amperes maximum current capacity. Operating
voltage 1500 volts RMS at sea level, 350 volts RMS
at 50,000 feet. Contact resistance under 2 milliohms.
Capacitance between two adjacent jacks less than
| pf at 1 MHz.

Write today for more information on this and
other E. F. Johnson quality electronic components.

E.F.JOHNSON COMPANY

6618 Tenth Ave. S.W., Waseca, Minn. 56095
Providing nearly a half-century of communications leadership

CIRCLE NO. 26 ON INQUIRY CARD
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The total number of runs in our sample was 17, or
0.675¢ from the mean of 19, giving a probability of
occurrence of slightly over 0.500, and indicating that
we do have a truly random sample.

Tables of Random Numbers

There exist tables of random numbers, for which
random digits have been generated by digital com-
puters or other machines, which can be used in
the selection of random samples and in other ran-
dom operations. The sampling of 36 mutual fund
prices from the list of 188, which we have just
shown to be random, was selected from such «
table using the following procedure. The book of
random numbers was opened to an arbitrary (“'ran-
dom") page, and the first three random digits there-
on were used to select a page number, the next
two digits to designate a column on the selected
page, and the following two digits to designate a
row on the selected page. The designated row and
column on the selected page was then used as the
starting point, from which the succeeding 108 ran-
dom digits were extracted in thirty-six groups of
three digits each; each of these 36 three-digit num-
bers was then reduced modulo-188 to obtain «a
number between 1 and 188.

EPILOGUE

In introducing the CD Refresher Series in April 1966,
we stated that our purpose was to present basic
analytical techniques, of use to the design engi-
neers and management personnel whom we serve
in a form useful both as a review and as a primer
We have devoted the first eleven articles in this
series to communicating a basic understanding ol
the usefulness of probability and statistics, which
is not a difficult subject when reduced to a rela-
tively simple form and stripped of its mystique,
jargon, and mathematical rigor. To avoid becoming
bogged down in rigorous mathematical develop-
ments and pages of integrals, we have frequently
used borrowed results and intuitive arguments, and
we hope that this applications-oriented approach
will stimulate the reader to utilize probability and
statistics as tools in the pursuit of his profession —
or in the pursuit of riches through gambling, to which
we have also devoted considerable space because
games of chance are excellent illustrations of the
subject.

The CD Refresher Series will observe a summer
vacation from cerebral endeavors (to the inexpress-
able relief of our production staff, who are tasked
with keeping each integral sign, greek letter, and
sub-subscript in its rightful place), and will begin
discussion of a new technical subject, with the
same concern for usefulness over rigor, in the fall.
We shall soon make the “'Selected Topics in Proba-
bility and Statistics’’ series available in booklet
form.
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The Peripheral People
announce the availability of
CRAM 5 (a 580 million bit,
90 to 150 ms retrieval

Card Random Access Memory)

They all laughed when we sat down and
developed CRAM. Now we announce our
third generation, available for OEM sales.
Our competitors are still trying to solve the
problems of their first born.

Now, instead of 112 million bits, you can
store more than five times as many and
find your data 1/10th of a second faster.

With a single controller, you can hook up 16
of the new CRAM 5 units to accommodate
over nine billion bits. And don’t forget, you
can change a cartridge in 30 seconds. We
have lots of electro-mechanical experience
so you know we know how to make it work.
And keep on working. Quickly. Accurately.
Inexpensively. Reliably. Well.

®
THEe
PeriPHeraL
PeoPLE =

gl

Card Readers, Tape Punches, Tape
Readers, Printers, MICR Readers,
CRAM (Card Random Access Memory)

THE NATIONAL CASH REGISTER COMPANY e |NDUSTRIAL PRODUCTS DIVISION e DAYTON, OHIO 45409
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“Tranfitron’

High-speed, integrated-circuit
counter/display units providing
high performance at low cost are
available from Transitron’s Spe-
cial Products Division. Utilizing
high-visibility, in-line neon dis-
play tubes, modules are available
for side or end viewing. Both con-
tinuous and latching display types
can be ordered, with options of
8- or 4-line output, 8421 or 2421.
Complete decades (counter and
display) or separate decoder/dis-
play units are available as stand-
ard products. Most standard mod-
els are presently in stock, ready
for immediate shipment.

ny

Custom displays cOSt
less than you think

Special decades and display mod-
ules, designed to meet the re-
quirements of a specific system,
can be produced at surprisingly
low cost . .. for fast delivery. Try

IC Counter Modules

Individual, IC counters (without
display) are also available. Line
includes 25mHz decade counters,
25mHz decade dividers, and
5mHz bi-directional counters.

Send for complete data on this
new numerical display series.

“Irangitron

ELECTRONIC ORPORATION

WAKEFIELD MASSACHUSETTS 01880 J

CIRCLE NO, 27 ON INQUIRY CARD
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THE FIRST PRACTICAL PROCESS
FOR BUILDING SUPERCONDUC-
TIVE COMPUTER MEMORIES THAT
MAY STORE UP TO A BILLION
BITS OF DATA AND OPERATE
SEVERAL TIMES FASTER THAN
PRESENT WIDELY USED MASS-
INFORMATION STORAGE UNITS
was announced recently by
the Radio Corporation of
America. Dr. James Hillier,
Vice President, RCA Labora-
tories, called the achieve-
ment a major advance in
information storage tech-
nology. He said that it
represents the culmination
of 11 vyears of inten-
sive research to harness
superconductivity for use
in practical high-capacity
memory systems. Dr. Hillier
said RCA scientists already
have constructed a unit that
stores 14,120 bits of infor-
mation in arrays of micro-
scopic "loop cells" made of
superconductive materials
deposited in thin films on
glass slides. The experi-
mental unit can recall the
stored information at a rate
of nearly half a million
bits per second, he saidqd.
Both the new technology
and the experimental memory
resulted from a program
partially sponsored by the
Air Force Systems Command,
Wright-Patterson Air Force
Base, Dayton, Ohio, and led
by John Carrona, head of
Cryoelectric Devices Lab-

oratory at RCA's David
Sarnoff Research Center,
Princeton, N. J. The tech-

nical effort was directed
by Robert Gange, of the
RCA Laboratories technical
staff.

According to Mr. Carrona,

INDUSTRY NEWS

the problem in applying su-
perconductivity to computer
memories was to devise a
loop structure that could
be fabricated uniformly by
the thousands and could be
made to carry a tiny cur-
rent whose energy could be
sensed or removed at will.
"This has been accomplished
through development of a
cell consisting of thin lay-
ers of lead, tin, and insu-
lating material deposited
in large arrays on a glass
slide," he said. "Our ex-
perimental memory is made
ap -of = four . such slides
stacked one atop the other
and interconnected along
their edges."

A DEVELOPMENT PROGRAM FOR A
NEW TYPE OF MAGNETIC RECORD-
ING TAPE is being conducted
by the Du Pont Company. The
tape employs a unique mag-
netic material, chromium
dioxide, rather than con-
ventional iron oxide. The
patented compound was de-
veloped in the course of a
Du Pont research program in
the general field of mag-
netism. Among the advan-
tages of the new tape are its
greater magnetic strength
and fidelity in high fre-
quency instrumentation and
video recording, and its in-
creased reliability and in-
formation storage capacity
in computer use. Du Pont is
planning to produce devel-
opment quantities of the
tape in a manufacturing fa-
cility recently completed
at the company's Newport,
Del., site.
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Each card uniquely
keyed for proper instal-
lation.

Test points.

Ground plane laminated
through middle of entire
glass-epoxy board.

Load resistors separate
from IC’s for heat isola-
tion.

Discrete diode-resistor
inputs for gating flexibil-
ity, high noise rejection.

Four pins reserved for
ground lines.

Four integrated-circuit
buffer amplifiers in each
hermetically sealed
TO-5 can.

52 ribbon connectors (26
each side) for easy access
to all circuits.

All components clearly
identified.

Individual power line
filters.

Actual size 4%4 x 4% .

ail at the same
low integrated-circuit price.
We designed these modules for our new ngma compuiers,

- but we also intend to become the largest manufacturer of
logic modules for system designers. . ‘
We don’t want to give away any of our Sigma secrets.

But we’ll sell them pretty cheap. oo s

Santa Monica, California :




The Predictables.

Some computer

manufacturers
stockpile diodes.

The others order
fromITT.

ITT ships any size order, any day you say.
Any part number, silicon or germanium,
double plug or DO-7. Make us prove it.
RFQ: The Predictables.

aodes LT

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
FACTORIES IN WEST PALM BEACH, FLORIDA; PALO ALTO, CALIFORNIA; LAWRENCE, MASSACHUSETTS; HARLOW AND FOOTSCRAY, ENGLAND; FREIBURG AND NURENBERG, GERMANY
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ITT FIELD
SALES OFFICES

ARIZONA
Phoenix (602) 264-2778

CALIFORNIA

Burlingame (415) 692-2777

El Segundo (213) 772-1437

COLORADO

R. G. Bowen Company, Inc.
Denver (303) 722-4641

FLORIDA
J. F. Griffin & Company

North Palm Beach (305) 848-4617

J. F. Griffin & Company
Sanford (305) 645-3790

ILLINOIS
Chicago (312) 282-4777

MARYLAND
Towson (301) 828-4616

MASSACHUSETTS
Wakefield (617) 245-8350

MINNESOTA

Minneapolis (612) 920-2943
E. C. Electronics
Minneapolis (612) 869-1144

NEW YORK
James Semple Associates
Rochester (716) 342-1413

NEW JERSEY

Clifton (201) 284-2770

South Orange (201) 763-5010
PENNSYLVANIA,

Bala Cynwyd (215) 667-4596
OHIO

Electro Com

Cleveland (216) 886-2404
Electro Com

Dayton (513) 278-4797

TEXAS
Dallas (214) 369-3882

UTAH
R. G. Bowen Company, Inc.
Salt Lake City (801) 364-4632

WASHINGTON
Seattle (206) 282-9150

CANADA
Atkinson & Vail Ltd.

Pierrefonds, Quebec (514) 626-6511

Atkinson & Vail Ltd.

Willowdale, Ont. (416) 225-7494

aiodos LT
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INDUSTRY NEWS

A PATENT FOR AN INVENTION
WHICH HELPED PAVE THE WAY
TO FASTER, MORE EFFICIENT
DATA PROCESSING SYSTEMS AND
WHICH HAS BEEN WIDELY USED
THROUGHOUT THE COMPUTER IN-
DUSTRY was issued to IBM
Corp. The invention pro-
vided an automatic inter-
ruption to the processor to
signal that a data transfer
originally requested by the
processor was ready to oc-
cur. The execution of the
program is delayed or inter-
rupted for a minimum length
of time, permitting maximum
use of the computer compo-
nents. The unique interrupt
feature of this data pro-
cessing machine is used in
most present-day computers.
Incorporated in U.S. Patent
number 3,319,230 for which
a patent application was
originally filed in 1956,
the invention is entitled
"Data Processing Machine
Including Program Inter-
rupt." The invention has
a simultaneous overlapping
feature which permits a com-
puter program to continue
operating after requesting
input/output (I/0) infor-
mation. These I/0 data are
retrieved independently of
the program after the re-
quest is initiated. Prior
systems either required the
computer program to issue
instructions at appropri-
ately-timed intervals to
transfer data from or to
memory, or to wait after se-
lecting an I/0 device until
data transmission was com-
plete. Principles of the
invention are used in IBM
System/360 and in almost
all other data processing
systems. It resulted from
the work of Dr. Morton M.
Astrhan, Bennett Housman,
Hrand L. Kurkjian, and Ber-
nard L. Sarahan while they
were working on an early
computer system for IBM.

A FOUR-WAY EXPANSION OF THE
LOW-COST IBM 1130 COMPUTING
SYSTEM WAS ANNOUNCED BY IBM.
Users whose data processing
needs grow, but who do not
require the computing power
of an IBM System/360, can
now use the 1130 to meet
those needs in both techni-
cal and commercial areas.
C.B. Rogers, Jr., vice pres-
ident—-marketing of IBM's
Data Processing Division,
said, "The 1130, originally
developed as a small scien-
tific computer, has now been
improved in four major areas
to help users tailor it to
their individual needs."
Expansions of the 1130 in-
clude:

e Five times the disc stor-
age; four time the magnetic
core memory size;

e An additional processing
speed almost 40 per cent
faster than previously
available;

e More and faster peripher-
al equipment, including an
optical mark reader;

e An improved commercial
programming package.

Other peripheral include
high-speed printers, card
and paper tape readers and
punches, and a plotter that
represents data in graphic
form. Printing speeds of
600 lines per minute and
card reading speeds of 1,000
cards per minute are now
available. The minimum IBM
1130 computing system rents
for $716 a month and sells
for $30,975. Ranges for
disc-oriented systems are
monthly rentals of about
$950 to $5,800 and purchase
prices of about $45,000 to
$270,000, depending on core
storage size and types of
peripherals. Deliveries of
1130's with newly=-announced
features are scheduled to
start in January 1968. The
system will continue to be
manufactured at IBM facili-
ties in San Jose, Cal.
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MILITARY
MEMORIES

The DDI Model 443E-1000 military delay
line memory system uses a high perfor-
mance magnetostrictive delay line to pro-
vide a reliable memory qualified for opera-
tion during missile launch, or other severe
military environments.

Unit is available with a wide range of in-
terface circuits to permit ready system
usage.

Specifications:

Storage Capacity: to 2000 bits
Bit Rate: to 1 MHz
Recording Mode: Bipolar

Recirculation Period: to 3300 usec.

Interface: TTL, RTL, DTL, or discrete

Power: + 12v, 110 ma
— 12v, 110 ma

+ Vee, 50 ma

Dimensions: Height 34"
Width 5"

Length 7"

Weight: 14 lbs.
Packaging: Hermetically sealed
delay lines.

Enclosed recirculation electronics
Mounting: Through holes or

threaded inserts.

Operating Environment:

Temperature —25° Cto +75° C
Vibration 20 G RMS, 50 to 2000 cps
Shock 50 G, 3 planes

Other MIL spec memories are available in-
cluding units fully qualified to MIL E-
5400, MIL E-16400, and MIL-STD-202. Total
storage and other specifications can be
easily modified to accommodate customer
requirements.

Digital Devices Inc. offers a com-
plete line of delay lines, associated
electronics and related systems and sub-
systems. Write, wire or phone for the
name of your nearest DDI represen-
tative and let him show you how you
can store more information with great-
er reliability and at less cost.

DIGITAL
DEVICES InNc.

200 Michael Dr., Syosset, L.I.,, N.Y., 11791
Phone: (516) 921-2400. TWX: (510) 221-2187
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INDUSTRY NEWS

TWENTY COUNTRY BANKS NESTLED
THROUGHOUT NORTHWESTERN
OHIO AND SOUTHWESTERN MICH-
IGAN ARE PROVING THAT THE
COOPERATIVE USE OF MODERN
DATA COMMUNICATIONS AND DATA
PROCESSING IS GIVING THEM
THE EDGE NEEDED TO COMPETE
WITH THE BIGGER INSTITU=-
TIONS. Tied to a computer
center in Fremont, Ohio, by
a teletypewriter mnetwork,
the banks have been able to
broaden their services to
customers while simulta-
neously cutting their costs
of doing business. The cen-
ter is identified as Finan-
cial Computer Services,
Inc., which was established
originally by six of the
present banks. It is one of
the first of its type in the
nation, and is designed to
permit on-line, real-time
operation in the future.
Today, data transmitted to
the center is digested by
two computers in the pro-
cessing of over 70,000
checking, 55,000 savings,
and 7,000 installment loan
accounts of member banks.
And, according to James E.
Stoner, executive vice
president, the center is
also processing bank gener-
al ledgers, safe deposit box
rental billings, Christmas
clubs, shareholder records
and dividend checks, cer-
tificates of deposit, and
bank payrolls. Modern tele-
typewriters provide the com-
munications link to trans-
mit a variety of bank "file
maintenance" information
from new accounts to name
and address changes. The
network also finds applica-
tion in providing ready,
fast communications not on-
ly between member banks but
also with others throughout
the country. This is par-
ticularly important within
the Federal Reserve System,
Stoner states. Over half of
the twenty banks on the

teletypewriter network
transmit wvia Bell System
Teletypewriter Exchange
Service (TWX), with the re-
maining firms transmitting
over private leased lines.
The basic communications
device is the Teletype Model
33 ASR (automatic send-re-
ceive) set. This machine
features a send-receive page
printer, a paper tape punch,
and a paper tape reader
which can be used in various
combinations. It operates
at 100 words per minute (10
characters per second) and
utilizes a code compatible
with the United States of
America Standard Code for
Information Interchange
(USASCII). Financial Com-
puter Services pays all
teletypewriter costs, in-
cluding charges for the
machine on bank premises.

AN ELECTRONIC BALLPOIN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>